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1
(AP: assigmnent problem) [7]
(MCAP:multiplly constrained
assigment problem)
MCAP: mimmize $\sum_{i=1}^{n}\sum_{j=1}^{n}c_{ij}x_{ij}$ (1)
subject to $\sum_{j}^{n}x_{ij}=1$ , $i=1,2,$ $\cdots$ , $n$ (2)
$\sum_{i}^{n}x_{ij}=1$ , $j=1,2,$ $\cdots$ , $n$ (3)
$\sum_{i}^{n}\sum_{j}^{n}l_{ij}^{fi}X_{ij}\leq b_{k}$, $k=1,2,$ $\cdots,K$ (4)
$x_{ij}\in\{0,1\}$ , $\forall i,j$. (5)
(4) $(l_{i}^{fi_{j}})$ $k$
MCAP 1 Lieshout [8]
2 0-1
0-1 (BIP: binary integer problem) [9, 11]
BIP $P$
$P$ : minimize $z(x)$ $:=c^{T}x$ subject to $Ax=b,$ $x_{j}\in\{0,1\},$ $Vj$.
( ) $x^{\star}$ , $z^{\star}=z(x^{\star})$
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$\alpha_{0j}\geq 0,$ $\forall j$, $0\leq\overline{b_{t}}\leq 1,$ $\forall i$
$\sim_{\llcorner}^{-}$
$PU_{i}$ $:=$ $\min\{-\alpha_{0j}/\alpha_{ij}|j\in N, \alpha_{ij}<0\}(1-\overline{b}_{i})$ , (14)
$PL_{i}$ $:=$ $\min\{\alpha_{0j}/\alpha_{ij}|j\in N, \alpha_{ij}>0\}\overline{b}_{i}$ . (15)




$PU_{i}>\overline{z}-\underline{z}\Rightarrow x_{B(I)}^{\star}=0$ , (16)






MCAP $C(MCAP)$ (2), (3), (4)
$u_{i}^{\dagger},$ $v_{j}^{\dagger},$ $\prime 1_{k}^{\dagger}$
(4) $\lambda_{k}\geq 0$ (1) [3]
$L(\lambda)$ : minimize $\sum_{i=1}^{n}\sum_{j^{--}1}^{n}(c_{ij}+\sum_{k=1}^{M}\lambda_{k}i_{ij}^{j})x_{ij}-\sum_{\hslash=1}^{m}\lambda_{k}b_{k}$
subject to (2), (3), (5)
$\lambda=(\lambda_{k})$ $\underline{z}(\lambda)$
1(i) $\lambda\geq 0$ $\underline{z}(\lambda)$ MCAP
(ii) $\underline{z}(\lambda)$ $\lambda$
(iii) $\lambda$ $\underline{z}(\lambda)$ $\partial\underline{z}(\lambda)/\partial\lambda_{k}=\Sigma_{i}\Sigma_{j}r_{ij}^{k}x_{ij}-b_{k}$
(iv) $k$ $\partial\underline{z}(\lambda)/\partial\lambda_{k}\leq 0$ $L(\lambda)$ MCAP
1 (i), (ii)
maximize $\underline{z}(\lambda)$








MCAP $n^{2}$ $2n-1+K$ BIP $n=1000,K=100$ 2
$2100\cross 10^{6}$
















$x_{B}$ $x_{N}$ $B$ $N$
$x_{B}$ $+B^{-1}Nx_{N}$ $=B^{-1}1$ ,
$(c_{N}-c_{B}B^{-1}N)x_{N}$ $=z-c_{B}B^{-1}1$ .
$n\cross n$ $B$ $B^{-1}$ $n$
$N$ $(2n-1)\cross(n^{2}-2n+1)$ $B^{-1}N$
$B^{-1}N$
(12), (13) [1] $(B,N)$
$\alpha_{ij}\in\{-1,0,1\},$ $\forall i,\forall j\in N$, (21)
$\overline{b}_{t}\in\{0,1\},$ $\forall i$ . (22)
$N^{+}:=U\in N|\alpha_{0j}>\overline{z}-\underline{z}\},$ $N^{-}:=t/\in N|\alpha_{0j}\leq\overline{z}-\underline{z}\}$. (23)
3 (i) $\overline{b}_{i}=1$ $U\in N^{-}|\alpha_{ij}=1\}=\emptyset\Rightarrow x_{B(l)}^{\star}=1$ ,
(ii) $\overline{b}_{i}=0$ $U^{\epsilon N^{-}}|\alpha_{ij}=-1\}=\emptyset\Rightarrow x_{B(i)}^{\star}=0$ .
$N^{-}$









$x^{\star}$ $M=\{(i,\alpha_{i})|i=1,2, \cdots,n\}$ $x_{ij}^{\star}=1\Leftrightarrow\alpha_{i}=j$ .
$i$ $j’$ ‘ ’
$d_{ij}^{)}=c_{ij}+\gamma_{jj}^{\uparrow}-u_{i}^{\star}-v_{j}^{\star}$ (25)
$x^{\star}$
$\theta_{ij}\geq 0,$ $i,j=1,2,$ $\cdots,n$ (26)
$\emptyset_{tJ}=0,$ $i=1,2,$ $\cdots$ , $n$ (27)
$L(\lambda^{\dagger})$
mininize $\sum_{i=1}^{n}\sum_{j--1}^{n}d_{ij}^{\}}x_{ij}^{k}+\underline{z}^{k}$
subject to $\sum_{j--1}^{n}x_{ij}^{k}=1$ , $\forall i$ ,
$\sum_{i=1}^{n}x_{ij}^{k}=1$ , $\forall j$,
$x_{ij}^{k}\in\{0,1\}$ , $\forall i,j$.
$(i,J)\not\in M^{*}$ $L(\lambda^{\dagger},x_{tJ}=1)$ $(i,j’)$
$2n$ 2 $n$
$G=(V,E)$ $V=\{(i,\alpha_{i})|i=1,2, \cdots,n\}$ $(i,\alpha_{i})$ $0,\alpha_{j})$
$d_{ij}=c_{i\alpha_{J}}+\gamma^{\dagger}-u_{i}^{\star}-v_{\alpha/}^{\star}$ (28)









Dell Precision T7400 computer (CPU: Xeon(R) X5482, 3.$20GHz$ Quad-Core, 6.5GB RAM)
CPLEX11.100[5]
5.1
$c$ [1, 1000] $(r_{1j}^{k})$ $c_{ij}$
[1,1000] 2
: $(\mu_{tJ})$






1: ( ) 2: ( )
$n$ $\frac{K}{24}$ $n$ $\frac{K}{416}$
200 1516 29362 200 503 1127
400 121.12 236352 400 2284 3139
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3: - (vgap $=20$)
$n$ $K$
$\overline{\theta}^{s}$
$\#fixO$ #fixl #unfix #row #col CPU #solved
200 2549.28 39170.6 16.5 812.9 369.0 812.9 2.91 9
4 499.92 38905.1 4.7 1090.2 394.6 1090.2 1.76 10
400 2 563.04 157722.1 17.2 2260.7 767.6 2260.7 15.26 10
4 516.28 156452.6 0.7 3546.7 802.6 3546.7 172.81 10
600 2 566.32 355800.3 16.7 4183.0 1168.6 4183.0 49.06 10
4 519.74 352792.8 0.1 7207.1 1203.8 7207.1 1580.90 10
$200n$ $K2$
$561.21\overline{\theta}^{H}$ $394164285043l6.4\#fix.\#fix.1\#ufi.x\#row$
$4:\lrcorner$ - $-$ $(vgap=20)$
$540.4\#co1$ $CPU1.76$ $\#solved9$
4 506.74 39138.2 12.2 849.6 379.6 849.6 1.48 10
400 2 572.32 158433.9 50.5 1515.6 701.0 1515.6 12.53 10
4 520.57 157106.0 3.2 2890.8 797.6 2890.8 150.53 10
600 2 574.80 357213.8 51.8 2734.4 1098.4 2734.4 39.91 10
4 523.36 354008.9 0.7 5990.4 1202.6 5990.4 1668.06 10
5: - (vgap $=5$ )
$\frac{nK\overline{\theta}^{b}\#fix.0\#fix.1\#unfi.x\#row\#co1CPU\#solved}{2004490.503952355074258302.6425.80.207}$
16 490.41 39533.1 53.3 413.6 309.4 413.6 0.36 3
400 4 495.36 158574.7 39.5 1385.8 725.0 1385.8 1.42 10
16 495.35 158585.4 40.3 1374.3 735.4 1374.3 1.55 10
600 4 496.70 357137.0 24.9 2838.1 1154.2 2838.1 4.65 10
16 496.69 357212.8 26.7 2760.5 1162.6 2760.5 5.34 10
6: - $=$ (vgap $=5$ )
$n$ $K$
$\overline{\theta}^{H}$ $\#fixO$ fflxl #unfix #row #col CPU #solved
200 4497.96 39668.8 110.5 220.7 183.0 220.7 0.14 7
16 496.74 39637.4 96.0 266.6 224.0 266.6 0.27 3
400 4 499.27 159008.2 108.3 883.5 587.4 883.5 0.90 10
16 499.09 159004.2 107.1 888.7 601.8 888.7 1.05 10
600 4 499.51 357990.3 77.6 1932.1 1048.8 1932.1 2.99 10
16 499.34 358069.5 88.7 1841.8 1038.6 1841.8 3.64 10
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